Coordinated care is a defining principle of primary care, but it is becoming increasingly difficult to provide as the health care delivery system in the United States becomes more complex. To guide recommendations for research and practice, the evidence about implementation of coordinated care and its benefits must be considered. On the basis of review of the published literature this article makes recommendations concerning needs for a betterdeveloped evidence base to substantiate the value of care coordination, generalist practices to be the hub of care coordination for most patients, improved communication among clinicians, a team approach to achieve coordination, integration of patients and families as partners, and incorporation of medical informatics. Although coordination of care is central to generalist practice, it requires far more effort than physicians alone can deliver. To make policy recommendations, further work is needed to identify essential elements of care coordination and prove its effectiveness at improving health outcomes. Ann Intern Med. 2005;142:700-708. www.annals.org
T
he goal of coordination of medical care is to support patients and their families in their efforts to receive effective health care from an increasingly complex health care system. Coordination involves "the regulation of diverse elements into an integrated and harmonious operation" (1) . Starfield (2) describes the essence of health care coordination as "the availability of information about prior problems and services and the recognition of that information as it bears on needs for current care." This information includes knowledge about patients and families, and their experiences with and responses to health care. Ideally, information is made available through easily accessible medical records; written and verbal communication among clinicians, patients, families, and community resources; and clinicians' knowledge gained from past experiences with patients.
Medical advances have created the need for coordination of care by contributing to greater longevity, and because chronic illnesses become more prevalent with aging, more patients experience more health conditions. As the knowledge base required to practice medicine has increased, it has become impossible for any one physician to possess all the information needed to care for a patient, resulting in the need for medical specialization and coordination of care among multiple specialists (3) . Furthermore, medical care is being provided in a greater variety of settings, including nonphysician provider offices, nursing facilities, and patients' homes. Coordination of activities across care settings is therefore needed.
Coordination of medical care, a core function of primary care (2) , is embraced by generalist physicians as a defining principle of their work (4 -6) . Generalists are well positioned to care for the many patients whose conditions do not fall neatly into a single disease category (4, 7, 8) . The structure of generalist practice does not easily lend itself to coordination of care, although relatively small changes could help this greatly.
The scenarios in the Appendix, which are adapted from a report by the Institute of Medicine (9), provide dramatic examples of coordinated care on clinical outcomes. Scenario 1 demonstrates a team approach to care coordination, in which clinicians and staff play differing roles depending on their expertise. In contrast, scenario 2 depicts elements of fragmented care that are commonly seen. We review the literature on coordination of care and its effectiveness and make recommendations for generalist research, education, and practice.
METHODS
In 2003, the Robert Wood Johnson Foundation Generalist Physician Faculty Scholars program asked current and past grantees and National Advisory Committee members to consider several topics, including coordination of care, and their implications for the future of generalist research, education, and practice. A volunteer group of 5 physicians (3 from general internal medicine and 1 each from family medicine and pediatrics) was formed, on the basis of interest in the topic and representation from each generalist discipline, to review the literature on coordination of care and make recommendations. A series of 5 telephone conference calls and more frequent electronic mail correspondence took place over 6 months. The group chose to study the following questions from the point of view of the generalist physician's practice:
1 After reviewing the current literature, the working group formulated 6 key recommendations and pointed out gaps where more research is needed before recommendations could be made. Findings from the published literature were incorporated whenever possible. At the 2003 national grantees' meeting, these recommendations were discussed by a group of more than 100 scholars, mentors, and nationally acknowledged experts on generalist physician practice. The literature review and recommendations were subsequently refined and incorporated into this article.
The Robert Wood Johnson Foundation Generalist Faculty Scholars Program and the National Center for Research Resources provided funding for investigators' time to conduct and report on this study. The funding agencies played no role in the design, conduct, or reporting of the study.
RESULTS

Consensus Recommendations
1. More evidence is needed to substantiate the value of care coordination in improving health outcomes and to identify the most useful components to be included in models of care coordination.
Recommending "optimal" approaches to coordinated care is difficult because of several factors: no agreement about what constitutes "coordinated care"; the need for a core set of outcomes of coordination that are measurable and sensitive to change, but also relevant to patient care; few published studies on the complex populations that may benefit most from improved coordination; and few studies aimed at determining which coordination activities might be most useful. Although the terms are often used interchangeably, many interventions that have been described as "coordinated care" (10, (11) (12) (13) actually concern collaborative care. Collaboration is simply the act of working together (1), whereas coordination involves regulation of participants to produce higher-order functioning. It requires developing and guiding a therapeutic plan and integrating the inputs of multiple clinicians, patients, and families (and, at times, community agencies, employers, or schools) toward a common goal. Table 1 summarizes studies on coordinated care. This table is not an exhaustive list; rather, it represents the best interventions in the outpatient setting for a variety of age groups and conditions. Some studies (12, 14, 15) involved personnel dedicated to coordinating care, whereas others examined only collaboration between primary care and specialty physicians.
Most studies that reported positive results evaluated the effect of interventions on health care outcomes (10, 11, 14, 15) , such as appropriate utilization of care. In contrast, studies that examined health outcomes tended to report mixed results (12, 13, 16 -18) . Although the obvious goal of improving health services is to improve health, the immediate target of interventions to improve coordination is not a disease process but rather the health care system. Immediate improvements might include better access to care, more timely care, more accurate plans, fewer medical errors, and increased patient participation. These factors are difficult to measure, although resultant improvements in utilization can be measured and quantified. Improvements in health resulting from changes in the system of health care are mediated through improvements in health care delivery, and evaluation that focuses only on health outcomes may not recognize beneficial changes to the health care system that are necessary but not sufficient to improve health outcomes. Most studies investigating the impact of coordination of care were limited to patients with a single disease, which decreases their ability to show changes in outcomes resulting from improved coordination of care for patients with complex needs. Demonstration projects focusing on groups of patients with 1 or more comorbid conditions, which account for the majority of visits by patients with chronic conditions (19) , might prove more useful in measuring the value of care coordination.
Defining which elements of care coordination are critical for improving health outcomes and operationalizing them for implementation and study have yet to be achieved. Some argue that better quality measures are needed to measure outcomes associated with generalist care functions (20) . The need for improved measures is illustrated by an effort to coordinate care for children with chronic conditions in primary care settings. Investigators found that families had many unmet needs that were unsuspected by their pediatrician (21) . In this case, increased reporting of unmet needs might be a positive outcome because unmet but newly recognized needs can be targeted with future interventions. Intermediate outcomes, such as the family's sense that their needs have been heard, are also very important. Coordinated care remains a core value of primary care and generalist practice, but more evidence linking these intuitively valuable results, improvements in health care outcomes, and health outcomes is needed to demonstrate its value to policymakers and payors as a necessary component of the health care system.
The generalist physician's practice is an appropriate hub for the medical aspects of care coordination for most patients.
Health care is increasingly being provided by teams, whose members have differing expertise in the many tasks needed to provide high-quality care. As a team grows in size, communication becomes much more complex. The maximum number of lines of communication is nonlinear, as described by the equation (n 2 Ϫ n)/2, where n is the number of team members (22) . Thus, on a team with 5 members, 10 lines of communication are possible. It is easy to assemble a team of at least this size: For instance, a team that cares for a patient with a simple, chronic orthopedic condition might include at a minimum the patient, a family member, generalist and orthopedic physicians, and a physical therapist. To help simplify and streamline communication, care coordination models put 1 clinician at the center of the network, so that other team members are generally required to communicate only with the single coordinating clinician and patients and families can receive a coherent message.
Generalist physicians and their practices are best positioned to oversee coordination of care in this model. They have the advantages of medical knowledge and training in caring for the "whole" patient and family, rather than focusing on 1 organ system or disease process. Residency curricula in family medicine and pediatrics stress this approach to care in their outpatient training requirements (5) , and the Society of General Internal Medicine has recommended it for future changes in training (4) . Most patients who require care coordination have several problems (19, 23) , requiring integration of input from multiple sources into a clear message for the patient and family (8) . Generalist physicians are interpreters of the multiple "lan- guages" spoken on the health care team. Logistically, the generalist physician is often the physician who is most accessible to the patient and who has knowledge of the patient's community. Although specific aspects of coordination, such as involvement with community agencies, may be better provided by others within the generalist's practice team, generalists are aware of community supports and challenges (24) and are well equipped to provide a "medical home" for patients with chronic conditions (7). Implicit in this model is the idea that the generalist physician has enough knowledge to understand the implications of the disparate pieces of information he or she receives. Acting as care coordinator is both intellectually demanding and time-consuming. Other programs for chronic disease management that are dedicated to coordinating care for a single disease (such as asthma) or a segment of the population (such as Medicaid-insured children with complex health care needs) have been promoted as ways to improve care and make more efficient use of resources. This type of program may sometimes strengthen coordinating roles otherwise taken on by generalist physicians and may serve as an educational and quality improvement tool for generalists. However, these programs may conflict as patients develop multiple chronic conditions, emphasizing the need for coordination of care by a knowledgeable professional.
Coordination of care takes time. Activities such as filling out forms and speaking with other health care providers, community agencies, and schools occupy large amounts of physician time, with little compensation. Some tasks may be handled well by a system that includes nonphysician members of the practice team, including administrative staff or, ideally, designated care coordinators. This activity must be supported by payors. Some mechanisms exist for reimbursement, although they are underused (7). Research is under way to quantify the time and cost of these care coordination activities so that arguments can be made for increased compensation for these functions (25) .
3. Generalist and specialist physicians must collaborate and communicate more closely to ensure timely, well-planned care.
As the population of the United States ages, more people are living longer, but an increasing number experience chronic disease. It is estimated that 99 million Americans (26) , including 15% of children (27) , have a chronic condition. Although most people receive treatment from generalist clinicians, specialty care for chronic conditions is frequently required, and more than 1 specialist may be involved. Specific care for individual conditions may have better outcomes when delivered by specialists (28), but primary care remains essential for these patients. The generalist should be involved as more than just a gatekeeper to specialty care; studies have shown that close involvement of generalist clinicians in specialty care leads to more costeffective care and better health (29 -31) . Scenario 1 in the Appendix illustrates well the benefits of this involvement. Information is shared readily by fax between physicians' offices. Many studies in adults and children report that patients and clinicians prefer shared generalist-specialist care for such reasons as access to and continuity of care, and collaborative care programs can work well (10, 14, (32) (33) (34) (35) .
In the absence of specific programs to link the efforts of generalists and specialists, clinicians often work in parallel rather than collaboratively. This system leaves patients at risk for disjointed, ineffective care. Studies over the past 30 years describe gaps in care for patients with chronic conditions who require specialty consultation (21, 36 -38) , but finding solutions remains challenging. Communication between generalists and specialists needs improvement, and the timeliness of such communication in particular is a major problem. Studies from general internal medicine and family medicine (39 -42) have described rates of communication from specialists back to referring physicians after a consultation that range from 55% to 80%. A recent national study in pediatrics (43) found that referring generalists reported receipt of communication from subspecialists 51% of the time within 3 months after a referral was made, and sharing of care was discussed in only 31% of cases. In another study, pediatricians reported that to facilitate care, communication about nonurgent consultations should occur within 2 weeks after the consultation (44) .
Communication from referring generalists to specialists about a referral is an even greater problem. A recent survey of pediatricians in New England reported that fewer than 30% of pediatric specialists receive communication about the majority of patients referred from other physicians (44) . Barriers to bidirectional communication cited by both generalists and specialists mainly concerned inefficiencies in the communication system. A single-system study of internists (42) reported that 68% of specialists receive no information from referring physicians before seeing patients. These studies and others (46, 47) highlight the importance of clearly communicating a specific question or reason for referral and represent a major opportunity for improvement in generalist practice.
The chronic care model and other models (46, 47) describe changes in the system of practice that may help boost collaboration. These models, which are frequently used as the basis for quality improvement efforts, advocate integration of patients, families, and the community into the health care system to improve health care outcomes. Visits for chronic illness in which coordination of care is the focus and team meetings during which input from multiple clinicians can be considered are 2 promising strategies derived from this model. A recent successful model involved generalist practices assembling and referring within a "tight web of consultants" (15) , in which physicians know one another well and can share work effectively. Most important, education of both generalist and specialist physicians-in-training must emphasize collaboration between clinicians (4, 48), modeling a team approach to management of chronic illness. Education about collaboration must include skill building in team leadership and negotiation so that consensus may be achieved.
Generalist practices must build teams that are relevant and visible to the patients and communities being served, and these teams must be sustainable within the local health care system.
Primary care delivered in the context of a team whose members form a cohesive unit can improve health care outcomes (49) . However, the composition of the optimal health care team for coordination of care has yet to be defined. In current generalist practice in the United States, the composition of teams varies greatly among settings. Generalist physicians, practice nurses, and nurses' aides are usually included, but few practices include other personnel (such as generalist office staff, clinical pharmacists, hospitalists, community nurses, and social workers), even though it might improve care coordination (2). A major challenge for generalist practice is to assemble core teams from a long list of "potential players" that are relevant to the patients and communities being served and that are sustainable within the local health care system. Table 2 describes potential team members who may contribute to the process of care coordination. The core team in almost all cases will include the patient, the primary care physician, 1 or more staff members, and subspecialists; others should be added as needs become more complex. For example, in a general internal medicine practice that serves a generally elderly, low-income Hispanic population, the core team might include a family advocate from the community, general internist, geriatric nurse practitioner, geriatric specialist physician, social worker, and medical interpreter. As many persons on the team as possible will be bilingual. The internist would provide overall team leadership, whereas the social worker would be in charge of most care coordination activities.
Although an inclusive approach to team building could bring valuable perspectives to care and improve its quality, the size of the team must be kept under control, because communication becomes more difficult in larger teams (50) . Furthermore, most physicians have little leadership training in or experience with effective team practice (46) . To allow effective coordinated care, training in building and leading teams must be enhanced and an organizational culture that fosters teamwork must be developed.
Coordinated care will be achieved only if generalist practices inform patients about the various team members and their roles. Currently, team care in the United States is largely invisible to patients, who neither know all the team members nor understand their roles. Not surprisingly, patients generally rate the communication and clinical skills of nonphysician team members, whom they describe as "not my doctor," lower than those of their physician (51).
Creating visible team care will require that practices communicate with patients about teams, by telling them who is on the team and making clear the role of each team member (51) . Generalist practices must provide specific education about whom the patient should contact for which types of questions or concerns, who is directing care overall, and who is in charge of specific aspects of care.
The role of patients and families as active partners in coordination of care needs to be fostered by the health care system, but also better defined.
The optimal treatment team must offer patients and families a role as full members in the coordination process. Patients and families with complex illnesses desire a substantial role in coordination of care (14, 33, 51) , and the most widely accepted model of chronic illness care uses informed, activated patients as a measure of success (47) . The phrase "nothing about me without me" has been used increasingly as a guiding principle of health care communication (52) and should be kept in mind when building a system of care coordination. However, the convoluted nature of the current health care system makes it difficult for patients and families to lead efforts to coordinate care, and little is known about the best way to integrate them as full members of the health care team. Their role is likely to vary with the clinical, psychosocial, and community situation. Studies of models of care coordination in practice must find successful strategies for patient and family integration before more specific, useful recommendations can be made. One potential danger that may result when coordination within the system does not function is that patients may be left to coordinate all of their own care without sufficient professional support. Although generalist physicians may have the most expertise in professional oversight and integration of specialty care, other team members, such as practice nurses or social workers, may be needed to support patients and families in other aspects of coordination of care, such as integrating community services into the treatment plan. Without oversight by team members who are knowledgeable in these areas, fragmentation of care is likely (9, 36, 38) . With the recent decrease in the proportion of managed care plans that require "gatekeeping" by primary care physicians as a means of regulating and coordinating specialty care and the ability of patients to self-refer without contacting their primary care physician, coordination with specialists may be made more difficult (53) . Systems must be built to promote the oversight function of gatekeeping while maintaining improved access to appropriate care.
Generalists should make rational use of information systems to improve communication and access to increasing amounts of knowledge.
Coordinated health care depends on efficient and accurate transfer of information among clinicians and between patients and clinicians. Electronic health record systems have great potential to improve information flow. They can replace paper medical records and provide decision support, order entry, and communication among care team members (54, 55) . Reminders generated by these systems can improve outcomes for patients with chronic disease (56 -58) , but few studies have examined the effects of electronic health records on care coordination. Access by emergency physicians to outpatient electronic records can lead to less intensive testing and lower costs (59, 60) , and a sign-out system for residents that was based on electronic records dramatically reduced the risk for adverse events during cross-coverage (61) .
Attention to non-computer-related aspects of medical informatics is essential. Team members must understand medical informatics, which involves more than the use of computers (62) ; it also focuses on the development of processes for efficient transfer of information and on optimizing interactions within the team. Electronic health records can improve communication by making physicians' notes more easily and widely accessible, but electronically generated notes may also be less accurate because of verbatim copying from earlier notes (63) . To enhance communication, systems must move beyond simply making notes available electronically. Analysis of the flow of information needed among team members could help in the redesign of communications processes, so that verbal protocols (64, 65) and use of computers are involved.
Internet-based services, such as Web sites that offer patient-provider interaction, may also support patients in care coordination (66) . Although the quality of these services has been uneven (67) and their uptake by consumers has been slow, the role of online communications is likely to increase in the future (68) . Because physicians have much higher and more equitable levels of Internet access than do the general public (69, 70) and, especially, socioeconomically disadvantaged groups (71) , organizations should use caution in promoting patient self-coordination through the Internet to avoid widening the existing health care disparities.
Use of electronic health records has become a federal policy objective (72), but barriers to their adoption remain particularly challenging and few physicians in the United States are using them (73, 74) . Concerns exist about the privacy of electronically available personal health information (75, 76). Privacy regulations contained in the Health Information Portability and Accountability Act are intended to encourage public acceptance of health information technology by regulating the use of personal health information (77). However, the complexity of this act's rules and their interactions with state and local laws have created uncertainty among providers that is likely to delay acceptance of electronic health records (78) . Potential financial barriers are even larger: Early adopters of electronic records have made large time investments, and their practices have remained less time-efficient for months or years (79) . They may also experience decreased revenues if the success of the system reduces the need for office visits to coordinate care (80) . A cost-benefit analysis found that use of electronic health records could save $1700 to $28 000 per provider per year, but the savings largely depended on the proportion of capitated patients (81) . In the United States, these financial benefits would generally accrue to parties other than the provider (55) . In the United Kingdom, Australia, and the Netherlands, electronic records have been more widely adopted, in large measure because of governmental incentives and standardization (55, 73) . Without a combination of standardization and some financial incentive for providers, the rate of adoption of electronic records in the United States is likely to remain slow.
CONCLUSIONS
Although clinical scenarios demonstrate the importance of good coordination of care as an essential part of primary care, objective evidence showing its benefits is limited. Definitions and measurement of coordination must be developed, relevant outcome measures selected, and stronger evidence gathered, so that the value of coordinating care can be justified to payors and policymakers. For generalist practices to succeed as the locus of care coordination, their value as coordinators needs to be recognized and supported by health care systems as well as other clinicians. A team approach in which roles of patients and families, generalist and specialist physicians, and nonphysician staff are explicit is essential to achieve well-coordinated care. Education of generalist and specialist physicians about communication and collaboration must be an essential part of clinical training so that they may become effective team members and leaders. Medical informatics, which should play an important role as a supporting tool, will require more than simply making computers a routine part of office practice. Financial and organizational disincentives to adoption of electronic medical records must be overcome.
APPENDIX: CLINICAL VIGNETTES
A Coordinated System of Care, with Positive Outcomes Ms. W., a patient of Dr. Fine, was due for a routine health maintenance visit and mammography. Dr. Fine's office staff had scheduled the mammography before Ms. W.'s visit, thus avoiding delays. At her visit, a lump in the breast was detected on physical examination. Mammography quickly confirmed that the lump was a matter of concern and that biopsy was indicated.
When the results of mammography became available, Dr. Fine's office scheduled a follow-up visit by using an online open scheduling system that made it easy for Ms. W. to be seen the same day. Ms. W. was reassured both by the process and by Dr. Fine's concern about her well-being and role as her advocate, especially because of her concerns about possible results of the upcoming biopsy.
During the visit, Dr. Fine gave Ms. W. detailed information on available surgeons and coached her on questions or issues she might want to explore. While Ms. W. was in the primary care office, Janet, a practice nurse and care coordinator, arranged for her to have the biopsy done within 1 week by the surgeon she had selected. With Janet's help, Dr. Fine communicated the results of Ms. W.'s examination, laboratory tests, and other pertinent health information to the surgeon's office by fax before her surgical appointment. All of that information was easily accessible from Ms. W.'s electronic medical record,
The biopsy showed early-stage cancer, and this result was sent back to Dr. Fine's office by fax. Ms. W. was able to see Dr. Fine the next day to learn about and discuss her options for treatment. Janet assisted her in finding other patients who had faced similar choices. Ms. W. immediately began plans for treatment, which was completed without delay. During this process, Ms. W. frequently spoke with or e-mailed Dr. Fine, Janet, or Dr. Fine's nurse practitioner. She had no trouble reaching these professionals when she had concerns or questions.
An Uncoordinated System of Care, with Negative Outcomes
Ms. M., a new patient of Dr. Usual, called the physician's office to schedule a routine health maintenance visit. She was told that the first available appointment was in 2 months. At that visit, her breast examination appeared to be normal, but Dr. Usual noted that Ms. M. was due for screening mammography.
Ms. M. called a mammography facility that was listed in her provider directory and was given an appointment in 6 weeks. One week after undergoing mammography, staff from Dr. Usual's called to say that the findings were abnormal and that Ms. M. should make an appointment with a surgeon for biopsy. The first available appointment with the surgeon was 9 weeks later. By now, Ms. M. was very anxious, and she did not sleep well for weeks.
Finally, Ms. M. had her appointment with the surgeon. He had received no results from Dr. Usual or the imaging center, and Ms. M. waited for an hour while his staff tracked down the results. After receiving them, his office scheduled her for biopsy, for which she had to return on another day. The biopsy showed that Ms. M. had breast cancer, and there was concern that it might have spread to her lymph nodes. She felt terrified, angry, sad, and helpless, but needed to decide what kind of surgery to have. She chose mastectomy.
Before she could have surgery, Ms. M. needed to undergo bone and abdominal scanning to rule out metastases. When she arrived at the hospital for surgery, the results of the scans were missing. The surgery almost had to be postponed because of delays in locating them.
During mastectomy, several lymph nodes that tested positive for cancer were found. This meant that Ms. M. had to see the surgeon, an oncologist, and a radiologist, as well as Dr. Usual, to decide on the next steps. It was difficult for her to get a clear idea of which treatment to pursue, as she heard differing opinions from her physicians and was unsure whose recommendations to follow. At last it was decided that she would have radiation therapy and chemotherapy. She was given the telephone number for the American Cancer Society for more information.
